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INTRODUCTION

The commercial longline fishing activities of the Japanese in the

western Pacific Ocean, and more recently, the equatorial tuna explora-
tions of the Pacific Oceanic Fishery Investigations, United States Fish

and Wildlife Service, in the central Pacific region have demonstrated
the presence in these areas of deep-living yellowfin tuna (Neothunnus
macropierus Temminck and Schlegel) and bigeye tuna (Parathunyius
sihi Temminck and Schlegel) of larger sizes than normally taken at

the surface. In waters adjacent to the equator this subsurface distribu-

tion of large tunas has been found to exist eastward to 120 degrees
west longitude, which is about 1,700 miles west of the presently flour-

ishing eastern Pacific surface tuna fishery. These developments give
rise to the question of whether or not there may be present in the

region of the latter fishery similar, if not part of the same, stocks of

tunas, living at depths which make them unavailable to present live-

bait and purse-seine fishing methods. The existence of such deep-living
stocks of adult fish bears important implications to the future welfare

of the eastern Pacific fishery for tropical tunas.

In order to obtain first-hand information relating to this problem,
and at the same time, to learn more about the general oceanic condi-

tions of the region as it may affect the tunas, an expedition sponsored

by the California Department of Fish and Game, the Inter-American

Tropical Tuna Commission, and the Scripps Institution of Ocea-

nography was conducted from January 23, 1953, to March 18, 1953. The
United States Fish and Wildlife Service also participated by provid-

ing technical assistance and the loan of certain items of essential gear.

This report summarizes the results of longline fishing and some of

the biological findings of the cruise (53-S-l). Evidence is presented
to support the belief that in the eastern tropical Pacific region there

are large tunas inhabiting depths well below the surface, whose dis-

tribution appears to be influenced by features of the oceanic circula-

tion rather than bj^ the presence of land masses.

1 Submitted for publication October, 1954.
2 Now with U. S. Fish and Wildlife Service, Boston, Mass.
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ITINERARY

The California Department of Fish and Game survey vessel, N. B.

ScoFiELD, departed from Los Angeles Harbor on January 23, 1953,
and the tirst station was occupied eight days later, on January 31

(Figure 1). After working southward across the equator and com-

pleting Station No. 9 at 4 degrees 28 minutes south latitude on Feb-

ruary 10, the ScoFiELD put in at the Galapagos Islands, to prepare
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FIGURE 1. M.V. N. B. Scofie/d Cruise 53-S-1, January 23-March 18,

•o*

1953.

for tlie second leg of the cruise. Tlie second leg, a nortlicasterly track

from the GaU'ipagos Islands to the Central American mainland, was

begun on February 13. T\\r last station of this leg was completed
on Felu'nary 22, and the vessel entci-ed Puntarenas, Costa Rica, for

fuel and provisions. The third and hist leg of tlic cruise was begun on

February 26, and the vessel completed the last station otf the coast

of Ecuador on March 4. The expedition was completed by the arrival

of llic ScoFiELi) in Los Angeles Harboi- on March 18.
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RESULTS

Longline Fishing

Japanese-style longlines are the only practicable means now known
of catching tunas which might be found at below-surface levels in the

ocean. For this reason, longlines identical in design and dimension

with those used successfully by the Pacific Oceanic Fishery Investiga-

tions in their exploratory studies were obtained and employed by the

expedition (Figure 2; for a detailed description of these longlines, see:

Niska (1953)).

FIGURE 2. One basket; longline gear used by M.V. N. 6. Scofield, Cruise 53-S-l.

Fishing operations were generally conducted under ideal weather

and sea conditions, and it was usually possible to set about 50 six-hook

baskets at each station. ]\Iost of the gear was set baited with large

sardines, obtained and preserved aboard the vessel in a frozen condi-

tion, but in some instances the hooks were baited partly with sardines

and partly with squid. Both kinds of bait seemed to be equally effec-

tive.

At all stations the longlines were laid just after daybreak. Average

elapsed time in setting 50 baskets was approximately one hour at a

vessel speed of about seven knots. The gear was allowed to "soak"
for about six hours before it was brought in. The retrieving operation

presented no serious difficulties except in areas of strong current

shear, such as around the Galapagos Islands, where the longlines were

badly tangled. A high-speed longline hauler of Japanese manufacture

was used in retrieving the lines, and the average time required for

hauling in a set of 50 baskets was three hours.
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A total of 1,180 baskets (7,080 hooks) was fished during the course

of the expedition for an average of 45 baskets (270 hooks) per station.

A breakdown of the total catch by species and other operational details

is given in Table 1.

TABLE 1

M.V. N. B. SCOFIELD, Cruise 53-S-1

Station summary

Station

no.
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tioiis, the expedition found extremely poor fishing in waters immedi-

ately around the Galapagos Islands, which is one of the most productive
localities at present for surface tuna fishing.

The catch ratios for all stations by kind of fish were as follows :

Yellowfin tuna 1.1 fish per 100 hooks

Bigeye tuua 0.2

Spearfishes (marlins and sailfish) 1.1

Sharks 3.3

Other 0.3

Although the results of longline fishing may be used to interpret the

probable distribution and apparent abundance of deep-dwelling tunas

in the eastern tropical Pacific Ocean, it is difficult to assess the true

significance of these data because of abnormal oceanic conditions which
existed in the equatorial area at the time of the expedition. This anom-
alous condition, known as "El Nino", is treated in detail under re-

sults of oceanographic studies made by the expedition (Wooster and

Jennings, 1955).

Tuna Biology

The bigeye and yellowfin tunas that were taken by the longlines were
all uniformly large fish. Most of them measured over 1,400 mm. in total

length and weighed over 200 pounds. The largest were the bigeye tuna
and these weighed upwards of 300 pounds. Figure 3 shows the number
of tunas caught and the size range of each species. For purposes of

comparison, there is also included a length-frequency distribution of a
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96 CALIFORNIA FISH AND GAME

sample of yellowfin tuna taken from the catch of a tuna clipper which
was operating at about the same time and in the same region as the

expedition. It is readily apparent that the longlines caught yellowfin
tuna of much larger size than those which were taken by pole and line

gear. A similar comparison for bigeye tuna is not possible because this

species, although occasionally caught by clippers, is not segregated
from the yellowfin at the ports of landing. It is believed, however, that

in general for bigeye tuna an equal disparity between sizes is to be

found for the different types of fishing gear as shown here for yellow-
fin tuna.

Several of the tunas of both species were examined internally for

degree of sexual maturity. Most of the reproductive elements of these

fishes, both male and female, were in an advanced rii^ening stage, and
a few individuals possessed ripe gonads. These observations would seem
to indicate the onset of a spawning season, and it is not improbable that

some spawning takes place during the spring months and possibly at

other times of the year in or near the region where these tunas were

captured.
Stomachs from as many fish as possible were retained in order to

determine their feeding habits. A report on this phase of the biological
work is presented as a separate publication (Juhl, 1955).

In addition, samples for racial studies by means of blood typing and

paper chromatography were obtained from most of the tunas.

Plankton

The Pacific Oceanic Fishery Investigations have found a meaningful

relationship between the occurrence of tunas and the presence of plank-
ton in their studies of the distribution and relative abundance of large

tunas in the equatorial central Pacific (Murphy and Shomura, 1953).
In order to provide a basis for examining the possibility of a similar

correlation between tuna abundance and zooplankton abundance in the

eastern Pacific, quantitative plankton hauls Avere made coincident with

longline tuna fishing at each station. These collections were made dur-

ing daylight hours with a one-meter conical net towed obliquely from
a depth of 200 meters to the surface.

Plankton wet volumes were determined for these collections and the

results are given in Table 2.

In general, the plankton volumes conform with values obtained pre-

viously by the Scripps Institution of Oceanography expedition "Shell-

back", wtiich was active in the same general region of tlie eastern

tropical Pacific from May to Augnst, 1952. AVet volumes for the long-
line cruise, however, were higher, on the average, than those from
"Shellback" due possibly to a seasonal effect, the two expeditions hav-

ing been conducted at different times of the year. Collections at the

four southernmost stations (Stations Nos. 23-26) on the inshore line

from Costa Rica southward may also reflect transient variations in

plankton abundance due to "El Nino" conditions. No correlation was

apparent between plankton abundance and success of longline fishing.
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TABLE 2

Eastern Tropical Pacific Plankton Wet Volumes Corrected to Wet Volumes in Cubic Centimeters

Per 1,000 Cubic Meters of Sea Water Strained
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